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" Thus where the veins their confluent branches bend, 

And milky eddies with the purple blend ; 

The chyle's white trunk, diverging from its source, 

Seeks through the vital mass its shining course ; 

O'er each red cell, and tissued membrane spreads 

In living net-work all its branching threads; 

Maze within maze its tortuious path pursues, 

Winds into glands, inextricable clues; 

Steals through the stomach's velvet sides, and sips 

The silver surges with a thousand lips, 

Fills each fine pore, pervades each slender hair, 

And drinks salubrious dew-drops from the air." 



DARWIN S BOTANIC GARDEN. 



CHAPTER I. 

— -»®-»— — 

ON THE CONVERSION OF 

CHYLE INTO BLOOD. 



AS Phyfiologifts have paid but little atten- 
tion to the Subject which I am about to con- 
sider, I feel a diffidence in entering upon the 
investigation of it ; for after many tedious re- 
fearches into the works of the moft eminent 
authors, both ancient and modern, nothing 
Satisfactory could be difcovered on the Conver- 
sion of Chyle into Blood. Lower, a very re- 
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fpedtable Phyfiologift, in a Tradt published in 
1666, entitled " Tranfitus et tranfmutatio 
chyli in fanguinem," exprefTes himfelf in the 
following manner. " Quibus vero modis, et 
mutationis gradibus chylus in fanguinem afli- 
miletur, et in nutrimentum partium faceflat, 
ut melius intelligatur, fciendum eft, fpiritum 
vitalem, aliaque in fanguine principia activa 
in chylum jugiter inftillatum agere, eumque 
minutiflime fubigere; quin et cum chylus fale, 
fulphure, et fpiritu copiofe turgefcat, quampri- 
mum compages ejus a fermentatione laxatur, 
particular ifta3 activae motus libertatem adeptae, 
cum partibus fanguinis, quae iimilis et conge - 
neris naturae fuerint, (cfe prompte afTociant, et 
in fanguine, (ut in vino, aliifque ejufmodi li- 
quoribus) contingit, ut ubi fpiritus dominio 
potiti fint, particulas omnes crafliores, et fae- 
culentiores, quibus impinguntur, a mafTa fua 
deturbent et expediant, quo reliquam liquoris 
partem defsecatiorem et puriorem reddant." 
This account of the manner in which Chyle 
is converted into Blood is as erroneous as it is 
hypothetical, though no doubt it was gene- 
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rally received at the time the author lived ; 
for he was a man of genius, and a diftin- 
guifhed Phyfiologift, and for thefe reafons, 
his fentiments are Hill worthy of our notice. 
The above quotation will alfo ferve as a fpe- 
cimen of the ideas entertained on this fubjecl 
fo late as 1666. 

After the time of Lower, the opinions 
on fanguification generally agreed with thofe 
propofed by him, in imputing the changes 
which the Chyle undergoes, after it paries into 
the blood-veflels, to a fermentation, or to its 
being mixed with fait, fulphur, &c. 

Since the fplendid difcoveries of Prieftley, 
Lavoiiier, and other illunrious modern che- 
mifts, revolutions have taken place in Phyfi- 
ology, as well as in other fciences ; for the 
difcovery of a new truth, as the ingenious 
Spallanzani obferves, opens the way for nu- 
merous others, and when the mind has once 
hit unon a right fcent, it cannot wholly 
purfue its inquiries in vain. 
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The effe&s of refpiration on the blood 
have been more attentively examined ; and the 
chyle which paffes into the left fubclavian 
vein, and from thence to the right fide of the 
heart, and through the lungs, has been fup- 
pofed, by the time it reaches the aorta, to be 
completely converted into blood, fit to nou- 
rifh the body, and of courfe to be the fluid 
from which all our fecretions are derived. 
This is the opinion which is now generally 
entertained on the Converfion of Chyle into 
Blood - y it is one however to which I cannot 
fubfcribe, becaufe my experiments, hereafter 
to be related, lead me to think very differ- 
ently. 

I propofe in as brief a manner as poffible, to 
treat of the formation of Chyle, and then pro- 
ceed to the more immediate confideration of 
the fubjecl:. 

The aliment, which is received into the 
ftomach, is, by means of the gaftric juice, 
and probably by fermentation, converted into 
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a pultaceous mafs, which is propelled into the 
duodenum, and there fubjedted to the action of 
the bile, and liquor of the pancreas. The 
nutritious part, called Chyle, is feparated from 
the fa?cal, or excrementitious, and is taken up 
by the lacteals, called vafa inferentia, which 
arife from the furface of the fmall inteftines j 
it paries through the mefenteric glands, and 
is received from them by another fet of lacte- 
als, called vafa efferentia, which finally ter- 
minate in the thoracic duct, and there pour 
out their contents. Now, whether the chyle 
undergoes any change in paffing through the 
mefenteric glands, is yet undetermined ; no 
difference can be obferved in it, after paffing 
through them ; for, though I have repeatedly 
examined it with a microfcope, when taken 
both from the vafa inferentia, and efferentia, 
yet the fame appearances always prefented 
themfelves. 

That the mefenteric glands affift in forming 
the globules of the blood is rendered hypo- 
thetical from the preceding obfervation, as 
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well as from the well known fact, of glo- 
bules exifting in the chyle before it arrives at 
thofe glands. 

There can be no doubt, but that the chyle 
muft be, in fome meafure, altered by pairing 
through thofe glands, becaufe we know that 
they certainly muft anfwer fome ufeful pur- 
pofe in the animal ceconomy, and none can, 
with more propriety, be referred to them, 
than that of producing an alteration in the 
chyle. 

In the thoracic duel, the chyle is mixed 
with the lymph, and this muft alfo produce a 
farther alteration -, but this part of the fub- 
jec~t, like the former, is ftill involved in ob- 
fcurity, in the courfe of my experiments I 
have made this obfervation, viz : That the 
fluid of the thoracic duel:, (as I fhall hereafter 
call it), has a greater difpofition to coagulate, 
than the chyle in the lacteals or mefenteric 
glands, which may be owing to the union of 
the former with the lymph. 



J 5 

The following are the properties of the 
fluid of the thoracic duel:. It has a fweetifh 
tafte ; coagulates almofl immediately upon 
expofure to air - y and when in a large quantity, 
feparates into a ferum, and coagulum ; glo- 
bules much fmaller than thofe of the blood 
can be difcovered in it by a microfcope. It 
contains no fibrina. 

To afcertain whether it has thofe properties 
of the blood, which are faid to be characte- 
rise of vitality in the latter, I made the fol- 
lowing experiments. 

EXPERIMENTS. 

No. I. 

a. A quantity of the coagulable part of 
the blood was fubjecled to Galvanic influence, 
and, by means of a microfcope, contractions 
and ofcilations were plainly obferved, fimilar 
to tholewhich the fibres of a mufcle exhibit, 
when in the fame fituation. 
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b. The fluid of the thoracic dud, recently 
coagulated, was expofed to the fame influ- 
ence, but no fuch phoenomena were exhibited. 

c. A fmall quantity of blood was obtained 
from a vein, I received it on the back of my 
hand ; in a few minutes a thin layer of coa- 
gulum was formed, which was immediately 
applied to an ulcer; a piece of oiled linen 
was placed over it, and the whole fecured 
moderately tight with a bandage. It was 
examined in twelve hours afterwards ; and I 
obferved that it adhered, in many parts, to the 
ulcer. In twenty-four hours the adhefion 
was more complete, and thofe parts, which 
had not united, were become quite putrid ; 
I therefore removed them. In twelve hours 
more the ulcer was again examined, and the 
furface appeared very uneven, though per- 
fectly healthy ; the granulations being much 

^^^ eminent, where the coagulum had adhered.* 

* This experiment was performed in the fummer of 1801, with 
a view of afcertaining the manner, in which the cavities made by 
ulcers, are filled up. From the refult of it, I was fatisfied, that 
the coagulable lymph of the blood was the fubftance from wh.ch 
new parts are formed. I think it alio proves to a certamty the 
vitality of the blood. 
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To perform this experiment with fuccefs, 
an ulcer muft be felected, with firm and flo- 
rid granulations, difcharging a thick yellow 
pus. If the granulations be foft and fpongy, 
the experiment will not fucceed. Before the 
coagulum is applied, the furface of the ulcer 
muft be made as clean as poffible. 

d. A quantity of the fluid of the thoracic 
duel:, recently coagulated, was applied to an 
ulcer, of the above mentioned appearances t 
but the refult was very different; no union 
between it and the ulcer took place. 

From thefe experiments we may infer, that 
the fluid of the thoracic duel; has not thofe 
properties of the blood, which are faid to be 
characteriftics of vitality. 

From the thoracic duel, this fluid palTes 
into the left fubclavian vein, and is conveyed 
to the right fide of the heart. We now find 
it in a new fet of veiTels, and circulating with 
the blood. From the right ventricle of the 
B 
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heart, it paries into the pulmonary artery a 
and through the lungs ; it is then received by 
the four pulmonary veins, and conveyed to 
the left auricle: It now paries into the left 
ventricle, and from thence to the aorta. Here 
this fluid has been traced, and no farther - y and 
by the time it arrived at the lafl mentioned 
place, has been fuppofed to be converted into 
blood. The whole procefs of fanguification 
was now thought to be finiihed. The great 
alteration, produced in the fluid of the tho- 
racic duel, was attributed to the abforption 
of oxygen in its paflage through the lungs. 

Let us attend to the changes, which it is 
poffible for it to undergo, as it paries from the 
right to the left fide of the heart. 

The fluid of the thoracic duel, by being 
mixed with venous blood, in the fuperior cava, 
rio-ht auricle, and right ventricle of the heart, 
has a large furface expofed to be acted upon, 
by the air in the lungs. 
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The atmofphere, which we breathe, is com- 
pofed of two very different gafes, viz. oxy- 
genous, and azotic ; and generally contains a 
very fmall portion of carbonic acid. This 
laft however is confidered as a foreign matter, 
and not a neceflary ingredient. According to 
modern Chemifts and Phyfiologifts, in re- 
fpiration, the oxygenous part of the air is ab- 
forbed by the blood in the pulmonary veffels, 
and unites with the phofphorus that it con- 
tains, forming phofphoric acid, which com- 
bines with the iron of the globules, and gives 
them their red colour. Mr. Davy believes, 
that a portion of azote, as well as oxygen, is 
alfo abforbed, though this is doubted by feveral 
very eminent Chemifts. Water in the ftate 
of vapour, and carbonic acid, are evolved from 
the pulmonary artery; but whether a fmall 
portion of both, or either of them, comes 
from the fluid of the thoracic duel, we are 
uncertain. The effeel produced on the blood 
by this alternate abforption, and emiffion of 
air, is a change in it from a dark purple to a 

florid colour. 

P. 2 
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The fluid of the thoracic duel:, whilfl 
circulating with the blood in the lungs, is al- 
fo expofed to the action of the air ; and one 
great ufe of refpiration is, that it fhould amft 
in fanguification. But we are told that, the 
fluid of the thoracic duel cannot be feen in 
the blood, after it has pafled through the 
lungs. If that be the cafe, it muft be chan- 
ged into blood in the lungs. But this I deny. 
For, I have feen it in blood drawn from the 
aorta, as often as in that from the pulmonary 
artery. This, and other fads, induced me to 
doubt the common opinion on this fubjecl:. 
I (hall relate them as they occurred to me. 

EXPERIMENTS. 

No. 2. 

a. A dog, that was fed at twelve o'clock, 
A. M. had his aorta opened at four, P. M. 
Four ounces of blood were obtained from it, 
and received into a porringer. While it was 
coagulating, I obferved it with great attention ; 
but could perceive nothing but the common 
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appearances of blood, when in that ftate. It 
was examined an hour afterwards, when it had 
feparated into ferum and crafTamentum ; feverat 
white ftreaks were feen in the former, and a 
firm white coagulum on top of the latter. In 
two hoars it was examined again, and I thought 
the number of white ftreaks had increafed. 

b. A dog, that was kept fading for twenty 
four hours, had eight ounces of blood taken 
from his aorta ; it was examined, when coa- 
gulating, and feveral times afterwards, but no- 
thing uncommon was obferved. 

c. A dog was fed at eleven, A. M. and 
had an artery in his fore leg opened at three, 
P. M. Eight ounces of blood were received 
from it into a bafon. I examined it, when 
coagulating, and nothing unnatural was feen. 
In the courfe of two hours, it was examined 
ao-ain, and a white coagulum was obferved at 
the edge of the craifamentum. The ferum 
had a flight wheyifti coloiy. 

B 3 
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d. A dog was kept eighteen hours failing, 
and had the fame experiments performed on him 
as the laft, but the blood exhibited no fuch 
appearances, 

The above experiments were feveral times 
repeated, and their refults were generally the 
fame. I mull confefs that in every inflance, 
I was not fo fortunate, as to find the appear- 
ances which have been defcribed; but. at the 
fame time I muil obferve, that they occurred, 
at leaft, in the proportion of five out of fix. 

It is curious that the fluid of the thoracic 
duel could never be feen, until the blood had 
coagulated; and it was always more apparent, 
after the latter had feparated into ferum, and 
craffamentum. To afcertain, whether the fluid 
of the thoracic duel: could be mixed with the 
blood, without being evident to the fenfes, 
I poured about one drachm of the former 
whilft fluid, into two ounces of the latter frefh 
from a vein. I ftirj:ed them together feveral 
times. They were examined about five mi- 
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nutes afterwards, and the whole mafs was of a 
red colour; no white fpots, flreaks, or coagula 
could be feen. In two hours, the appearances 
were very different; for I obferved the fluid of 
the thoracic duel; coagulated on the craffamen- 
tum. I relate this experiment merely to fhew, 
that the detection of the fluid of the thoracic 
duel in the blood, is not owing to its being 
unmixed with the latter, but to its being un- 
ammilated. 

From having fo repeatedly detected the fluid 
of the thoracic duct in the blood, after it had 
paf!ed through the heart and lungs, I con- 
clude, that the opinion fuppofing fanguifica- 
tion to be completed in the heart and lungs, 
is erroneous and hypothetical. 

There will, perhaps, be fome objections to 
this inference, as it will lead to a theory very 
different from that which is current at the pre- 
fent day. Thofe, however, who are fupported 
by experiment cannot be confidered as too 
confident in tbe delivery of their fentiments, 
B 4 
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Our object is truth and the firft ftep towards 
a knowledge of that is the aboliihing of error. 

The only objections, which occur to me at 
prefent, that can be urged againft the conclu- 
fions which have been drawn are the following, 
i ft. That the appearance of the fluid of the 
thoracic duel, in the blood of the aorta, was 
morbid, and might have been owing to an 
increafed action of the heart, and arteries of 
the animal, when fubjecled to fuch a fevere 
experiment, propelling their contents too ra- 
pidly through the lungs. This, at firft, 
ftruck me very forcibly. But, after having 
made experiment No. 2, and attended to its. 
refult, where the artery could be opened with- 
out putting the dog to any great pain, or much 
increafe of arterial action, I was fatisfied of the 
correctnefs of the conclufion. 2dly. That 
the appearance of the fluid of the thoracic duct, 
in the blood, was accidental. This objection 
is of no weight whatfoever. Any one may 
be convinced of this, by the refults of the ex- 
periments being always fimilar. And, if we 
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only attend to the flow manner, in which the 
fluid of the thoracic duel: gets into the left 
fubclavian vein, viz. drop by drop, we cer- 
tainly would not afcribe the refults of the ex- 
periments to accident. 

Though I have denied that fanguification is 
completed in the lungs, yet I have many rea- 
fons for believing, that thefe vifcera give great 
afliftance in the procefs. But, what precife 
change is made in the fluid of the thoracic 
duct, by pafling through them, we are not 
able to determine ; as the former never has 
been feen, until coagulated ; and micro- 
fcopical experiments made on it in that ftate, 
would be of no fervice to us. We muft there- 
fore reft fatisfied with our knowing, that 
whatever change is produced in it, by pafling 
through the lungs, muft be attributed to the 
abforption of oxygen, and the action of the 
blood- veflels. 

Let us follow the fluid of the thoracic duct, 
and fee if it can be detected in venous blood. 
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EXPERIMENTS. 

No. 3. 

a. Having fed a dog at noon, I opened a 
vein in his thigh at four, P. M. and obtained 
about eight ounces of blood. Nothing re- 
markable was obferved, during the coagulati- 
on of it. I examined it about two hours 
afterwards, and found the ferum of a flight 
white colour, but no white fpots, ftreaks, or 
coagulum was obferved. 

b. The fame animal was kept twelve hours 
fading, and loft about eight ounces of blood 
from the fame vein. But the appearance of it, 
both before and after coagulation, was quite 
natural, the ferum being tranfparent. 

c. Equal quantities of the ferum, from 
each of the above different portions of venous 
blood, were poured into two feparate vials, and 
fet afide in a clofet. Two days afterwards, they 
were examined; and I found the tranfparent 
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ferum had an offenfive fmell, and every mark 
of being putrid. The white ferum was per- 
fectly fweet. From this laft experiment I 
have not the leaft doubt, but that the white 
colour of the ferum is owing to the fluid of the 
thoracic duct. Hewfon and Cruickfkank are 
both of opinion, that chyle may exift in ve- 
nous blood; though the former believes the 
milky colour of the ferum to be owing to fat. 
To the teftimony of thefe refpectable Phyfio- 
logifts, I beg leave to add that of Profeflbr 
Wistar, whofe familiar acquaintance with 
fubjecls of this nature renders his evidence of 
great weight; he informed me, that he had ob- 
ferved the ferum of his blood to appear like 
whey, in feveral inftances in which he had been 
bled two or three hours after eating. A cream 
like fubftance formed on the furface of the fe- 
rum, after keeping it two or three days. 

I have frequently found the fame appear- 
ance, in the ferum of perfons who were bled 
a few hours after eating. 
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Although I believe this wheyifh colour of 
the ferum to be owing to the fluid of the tho- 
racic duel:, yet by it I do not mean that thick 
and milky appearance which we fometimes 
find in the blood ; but I mean a faint white 
tinge in it not unlike to lime water, rendered 
flightly turbid by carbonic acid. 

Before this time the reader will have ob-^ 
ierved, that the appearance of the fluid of the 
thoracic duel: in venous blood, differs materi- 
ally from that found in arterial. The for- 
mer feldom being feen coagulated, or in 
ftreaks, but generally giving the ferum, an 
uniformly white tinge, as mentioned above. 

Here we find that a great change is made, 
on the fluid of the thoracic duel:, by the time 
it has parTed from artery to vein ; but in 
what manner the alteration is produced, 
cannot be fo eafily determined. Whether the 
arteries and veins effect, it feparately, or con- 
jointly ; or whether it is produced in the ter^ 
mination of arteries into veins, is yet to be 
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afcertained. Poflibly, a part of the oxygen, 
which the blood received in the lungs, may 
be imparted to the fluid of the thoracic duel:. 
Could not the blood have the power of affi- 
milation ? 

As we obferved that the alteration is made 
in the fluid of the thoracic duel:, before it 
had reached the veins, fo we may reafonably 
infer, that it mull have been done in the 
arteries. But in what manner I have only 
ventured to conjecture ; leaving it to perfons 
better qualified than myfelf to decide. 

Having afcertained, that a great part of the 
procefs of fanguification is done in the lungs, 
and arteries, and that from the appearance of 
the ferum of venous blood, it is not there 
finiihed, I thought that what frill remained to 
be effected, mull be done before it was re- 
turned to the heart. I therefore paid more 
attention to the veins, and performed the fol- 
lowing experiments. 
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EXPERIMENTS. 

No. 4. 

a. A dog was fed at eleven, A. M. and 
had his cava afcendens juft above the junction 
of the two iliac veins opened at three, P. M. 
Eight ounces of blood were received from it 
into a bafon, and fet afide to coagulate. I 
examined it in about three hours ; and found 
the ferum to have a very flight white tinge, 
much lefs evident than that obferved in the 
experiments under the head of No. III. 

b. A dog was kept twenty-four hours fad- 
ing, and had the cava opened in the fame 
place, with the animal which was the fubjecl: 
of the preceding experiment. Eight ounces of 
blood were received from it. I examined it 
about two hours after it had been drawn, and 
found the ferum to be perfectly tranfparent. 

The cava? of a number of other dop-s were 
opened in different places between the June- 
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tion of the two iliacs, and fuperior part, juft 
where it joins the right auricle of the heart. 
In all of thefe experiments, I obferved the 
whitenefs of the ferum to be greateft, in pro- 
portion to the diftance that it was taken from 
the heart, and gradually to difappear near the 
upper part of the cava. From thefe fads we 
are certain, that the veins have the leaft to do 
in fanguification, and that the fluid of the 
thoracic duct is perfectly converted into blood, 
before it returns to the heart - y but, as yet, it 
is not fit to nourifh the body, being only 
made into venous blood; for, it mull pafs 
through the lungs, and part with a quantity 
of carbonic acid, and aqueous vapour, and 
then receive a fupply of oxygen, after which 
it goes into the left fide of the heart, and is 
from there propelled to the different parts of 
the body. 

It is remarkable, that the white ferum mould 
be ken in the beginning, and not in the ter- 
mination of the veins. To what are we to 
attribute this ? We know of nothing to effect 
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this alteration, but the veins themfelves, and 
the blood they contain. Perhaps, the blood 
may have the power of affimilating the fluid 
of the thoracic duel, to its own nature. As 
we believe in the vitality of the former, it is 
eafily conceivable. We know that it is a 
property of it, when effufed, to be converted 
into a fubftance of a limilar nature to that on 
which it is thrown out ; thus, when effufed on 
a mufcle, it is converted into mufcular flefh; 
when on a bone, bone, &c. Hence we account 
for the formation of new parts. The fluid of 
the thoracic duct, though not endowed with 
vitality, (for this property is not neceflary 
for this purpofe), when mixed with the blood, 
might, by the power of the latter, and the 
action of the vefTels on it, be converted into 
blood. 

I hope the reader will be fatisfied, that the 
white colour of the ferum, and white coagula, 
taken notice of in fome of the preceding ex- 
periments, were owing to the fluid of the 
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thoracic duct, from their being only feen 
when blood was drawn after the animals were 
fed, and from the ferum remaining fo long 
without putrifying. 
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CHAPTER II. 



OF THE 
FORMATION OF THE 

DIFFERENT PARTS OF THE BLOOD. 



HAVING, in the preceding chapter, afcer- 
tained the different changes, which the fluid 
of the thoracic duct underwent, before it be- 
came converted into blood, and the parts of 
the body, in which thofe changes appear to 
be made ; we will now attempt to account 
for the formation of the different parts of the 
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blood, viz. the ferum, fibrina, and red glo- 
bules. This is the moil difficult part of the 
investigation. Numerous difficulties prefent 
themfelves to forbid fuccefs : But having gone 
fo far into the fubjecT:, it is neceilary to pro- 
ceed in the inquiry ; though I mould fail in 
the accomplishment of my object. 

Of the formation of the ferum little can 
be faid, and perhaps that will be unfatis- 
factory. We formerly obferved, that the 
fluid of the thoracic duel:, when coagulating, 
feparated into two parts, viz. a ferum, and 
coagulum. From the great difficulty of ob- 
taining the former in fufficient quantities, ex- 
periments could not be made on it, to fee 
whether it differed from the ferum of the 
blood. They both agree in the following re- 
fpects, viz. they are tranfparent, and are 
coagulated by heat, acids, and alcohol. But 
whether the ferum of the fluid of the thora- 
cic duel, agrees with that of the blood, in 
other circumftances, I am unable to tell. 
From this fhort and imperfect account of the 
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fera of each of the two different fluids, no 
correct: conclufions can be drawn. It would, 
therefore, be both unphilofophical and im- 
proper, to enter into any fpeculations, about 
the formation of the ferum of the blood -, for, 
from the few experiments we have made, it 
does not feem to differ from that of the fluid 
of the thoracic duel:, and as far as we know, 
it may be that unaltered. 

Of the Formation of the Fibrina. 

WE will now fay a few words on the for- 
mation of one of the moft important parts of 
the blood, viz. the Fibrina; which is juftly 
fuppofed to fupply the watte of the mufcles, 
and many other parts of the body. 

We formerly proved, that it did not exift 
in the fluid of the thoracic dud:, and there- 
fore believe it to be formed in the blood 
vefTels. 

From the appearances of the ferum, men- 
tioned under the head of experiment, No. 3 
C 7 
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and 4. we have every reafon to believe, 
that this portion of the blood mutt be formed 
in the arteries and lungs. In page 15 we 
obferved, that the fluid of the thoracic duel:, 
having a great refemblance to the fibrina of 
the blood, we may reafonably fuppofe the lat- 
ter to be made from the former. But how 
it is made, will be difficult to afcertain. 
Whether it is done by the abforption of oxy- 
gen in the lungs, the action of the arteries, 
or a power of fecretion, which the latter may 
poflefs, in their extremities near their termina- 
tion in veins, or by other caufes which are 
unknown, ftill remains to be difco vered. 

A very ingenious theory, on the formation 
of fibrina, has been lately publifhed by Dr. 
Thomfon of Edinburgh, in the fourth vo- 
lume of his Elements of Chemiftry, which 
I here lay before the reader, in the author's 
own words. " It follows, from the experi- 
ments of Fourcroy," fays Dr. Thomfon, 
" that fibrina contains more azote, and lefs 
hydrogen and carbon, than any of the other 
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ingredients of the blood, and confequently 
alfo than any of the ingredients of the chyle. 
In what manner the chyle, or part of it, is 
converted into fibrina, it is impoflible to 
fay : we are not fufficiently acquainted with 
the fubjecl:, to be able to explain the pro- 
cefs. But we can fee at leaft, that carbon 
and hydrogen muft be abftracted from that 
part of the chyle which is to be convert- 
ed into fibrina; and we know, that thefe fub- 
ftances are actually thrown out, by refpira- 
tion. We may conclude, then, that one ufe 
of the air abforbed, is to abftract a quantity of 
carbon and hydrogen from a part of the chyle 
by compound affinity, in fuch proportions that 
the remainder becomes fibrina : therefore one 
end of refpiration is to form fibrina. Doubtlefs 
the other ingredients of the blood are alfo new 
modified, though we know too little of the 
fubject to throw any light upon it." This 
theory of Dr. Thomfon feems to me as pro- 
bable as it is ingenious, and I adopt it without 
much hefitation. It clearly appears, that the 
fibrina muft be formed in the arteries near 
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their termination in veins, where we fuppofc 
that a portion of carbon and hydrogen, is 
abftradted from the coagulable part of the 
fluid of the thoracic duel:, by the oxygen 
which it received in the lungs ; carbonic 
acid, and water are formed, which go to the 
venous blood, and are afterwards evolved by it. 

Of the Formation of the Red Globules. 

Hewfon and Falconar thought they had 
proved, that the red globules of the blood 
were formed by the fpleen, and lymphatic 
glands ; but as the opinions of thefe gentlemen 
are now in a great meafure neglected, it is 
hardly neceffary to take up any time to refute 
them. We fometime ago obferved, that the 
fluid of the thoracic duel; contained globules 
of a white colour, fmaller than thofe of the 
blood. Now, for the fame reafon that we 
believed the fibrina of the blood to be formed 
from the coagulable part of the fluid of the 
thoracic duel, we believe the red globules 
of the former, to be formed from the white 
globules of the latter. 
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Thefe globules we fuppofed, in their paf- 
fage through the lungs, to abforb a portion of 
oxygen, which may unite to the phofphorus 
they contain, and form phofphoric acid -, this 
combining with their iron gives them a red 
colour. I was led to doubt the truth of this 
opinion from the following experiments. 



EXPERIMENTS. 

No. 5. 

a. About one drachm of the fluid of the 
thoracic duel: was obtained, and, before it had 
time to coagulate, was expofed to the action 
of phofphoric acid; but no red colour was 
produced in it. It underwent no other change 
than that of becoming harder, and nightly yel- 
low. 

b. A quantity of the fluid of the thoracic 
duel: was expofed to atmofpheric air, and oxy- 
genous gas j but no change was produced in 
the colour of it. Thefe facts feemed to mi- 
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litate againft the opinion, of the red colour of 
the glohules of, fine blood htmg produced by 
oxygen ; but, when we reflect, that in thefe 
experiments the fluid of the thoracic duel: was 
out of the; body, no conclusion can be drawn 
from them. 

What renders the idea of the red colour of 
^he blood, being produced by phofphoric acid, 
more certain is, the exigence of phofphorus 
in the fluid of the thoracic duct. Now we 
know that thefe globules do abforb oxygen, 
as they pafs through the lungs ; and it has a 
graater afEnity to phoiphorus than any other 
combuftible fubilajice which the fluid of the 
thoracic duel; contains, y therefore, phofphoric 
acid is formed, which may unite to the iron 
of the globules, and give them their, red co- 
lour. 
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CHAPTER III. 



OF THE MILKY SERUM. 



IN this chapter, we fhall endeavour to re- 
fute the opinion of the late Mr. Hevvfon, on 
the caufe of the milky appearance of the ferum, 
which is fometimes met with. 

Mr. Hewfon fays, the milky ferum con- 
tains globules, fmaller than thofe of the blood, 
and that the former are fpherical, and the lat- 
ter flat. That this ferum, when infpiflated, 
was more inflammable, and lefs tenacious, 
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than tranfparent ferum, and had oil oozing 
from it. That it putrified, and then jellied. 

As moft of the patients from whom it was 
obtained, had bad appetites, and were fubject 
to vomiting, he concludes that the white co- 
lour was not owing to chyle ; and, from the 
ferum being fo inflammable when infphTated, 
and oil being fccn oozing from it, he believes, 
it to be owing to fat abforbed, and conveyed 
into the blood-veffels. 

I will now relate the cafe of a woman, from 
whom I obtained fomeof this ferum, and then 
a few experiments which were made on it. 

A. B. a mulatto, aged forty- five, or there- 
abouts, had complained of a head ache, and 
pain in her bowels, for about two weeks. She 
had had no menftrual difcharge for three 
months. Her pulfe was flow, though tenfe. 
Her appetite was good, and fhe had a ftool 
every day. She confulted a Phyfician who 
advifed her to be bled, and accordingly twelve 
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ounces of blood were taken from her arm. 
About five minutes after the blood had been 
drawn, part of it was obferved to be of a 
white colour, though the fluid was perfectly 
red when it came out of the vein. When the 
feparation into ferum and crafTamentum had 
been complete, the former was of the colour 
and confidence of milk, but the latter ap- 
peared perfectly natural. She was confidera- 
bly relieved by the bleeding, but a flight pain 
in her head ftill remained. A few days after, 
fhe was bled again to ten ounces, and the 
blood exhibited the fame appearances as before. 

EXPERIMENTS. 

No. 6. 

About four ounces of this milky ferum 
Were poured into a vial, and fet in a clofet. I 
examined it in three days, and found an evi- 
dent feparation of it into two different fluids ; 
one thinner and white, which floated above, 
a thick and cineritious coloured fluid below. 
A fmall quantity of this ferum was examined 
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by a microfcope, and feveral white fpots were 
observed in it, appearing about half the fize 
of a pins head, thefe I took to be globules, 
but am not able to fay whether they were 
fpherical or flat. A quantity of this fluid, and 
of tranfparent ferum were kept for about ten 
days, when the tranfparent ferum, was quite 
putrid, but the milky ^perfectly fweet. 

Equal quantities of the tranfparent and 
milky ferum Were infpiflated. The extract 
obtained from the latter was of a whitifh co- 
lour, ind more abundant than that from the 
former. Both of thefe extracts were burnt. 
But I could not perceive that combuftion went 
on more rapidly in the one, than in the other; 
neither could oil be feen oozing from the ex- 
tract of the milky ferum, when expofed to a 
moderate degree of heat. 

From thefe experiments I am fatisfied, that 
the white colour of this ferum was not owing 
to fat, for if it were fo, we could not fail to 
obferve it oozing from the infpiiTated extract, 
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when expofed to flow heat. From its re- 
maining fo long a time without becoming pu- 
trid, it is more likely, that the white colour 
is owing to the fluid of the thoracic duel:. 

But why the fluid of the thoracic duel: 
mould exift in fuch large quantities in the 
blood veflels, I mail not attempt to explain ; 
the fubjecl is of too difficult a nature : It has 
baffled the efforts of the moft fkilful phyfiolo- 
gifts. 
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